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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To prevent residual images or the drop of 
the contrast ratio and to improve display quality by 
setting the An.d value of liquid crystal at a value larger 
than one obtained from a specified first minimum 1 
condition and thereby by making the lower limit of the 
driving voltage range higher than the threshold value 
which allows the liquid crystal to be driven. 
CONSTITUTION: The product, An-d, where An and d 
are double refraction index and the thickness of liquid 
crystal layer respectively is set at a value larger than the 
one obtained from the first minimum condition that is 
represented by the formula shown where u=7cdAn/0X, 0: 
the tortional angle of liquid crystal, X: the wavelength of 
light. Consequently a humpy section giving a peak of the 

transmission curve appears on the right-hand side of the threshold value voltage Vth. 
Therefore, the initial voltage Vor as the lower limit of the driving voltage region VR is set at the 
voltage value which maximizes transmittance T. And the upper limit of the driving voltage 
region VR is set at 7V. By this, the driving voltage region is reduced without lowering the 
contrast ratio and thereby the delay in the reaction of liquid crystal is prevented. 
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lt1B*JlO*JiB*r*Ant**llO»adtO«An • 
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sin a [9 ( 1 + u 3 ) l/a ] 



UiCIC^T, u = 7rdAn/0 ATSD, fllii&fl 
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SSWTMi, An-d = 0. 5 0 um&.±.\zmfe?Ztt 
felt, £©An • dffit©ffii8H«^6Sia**<fi/ht 
tt«*EEB*tt£U £*l£Bl!lf£E:i£©THi<l:'f"-5. 
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[v] ©jE$t2jS$ (T) <tt**ffi) at*fl:U»» 

t*o. (vtw t& 
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*aatt*&*S*]*BBE (Vor) *K<T*z:fcfcJ: 

U NWt-HOl^, HRlC3>h77.hJt«, An 
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t, Jt«!0&*fcaa*S8O5«i:T-&«flEffl (V80) 
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^»JSb. S*ffl^77 (I, II) fcflSrtUfc. ^77 
(I) T«, t = 1 3 0 [msec] C*V»T, V = V 
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[%] *>6T=0 [%] ^t3&«C*fl:L.TH5. * 

fc. ^77 (II) "Cfc. t = 1 3 0 [msec] 

T. V = V80^e.V = V0's©^bfC#oTT=8 0 
[%] *>6T=0 [%] *t?Si«fcSfl:bT^s. z\n 

±0. a (V = Vor) *>6«l©a*fi^©^ff*t, a& 



-805- 



(4) 



-248384 



[0 0 17] TNt-h'iC^HT, ±tC. UA* 
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**. H*«Mff&tttjfaftA©ei*i©i*i*itt 
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*Ufc*ifiK:*V»T"b. *HK*rJV»T, An • dttft 
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V90 838**9 0%fT*«E 
10, 2 0 
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3 1 til?. 
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